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(54) ROBOT AND ROBOT CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent fingers of a human being from being 
nipped by the operation of a robot which is made for giving/receiving information 
with the human being by operation of a movable part having the mechanical 
movable part. 

SOLUTION: A pressure sensor 123 or an elastic member 102 is provided in a 
movable part of a robot whose clearance between a body part 101 becomes 12 
mm or less. A spring element 133 is provided on the tip of a movable fulcrum of 
the movable part. In a robot controllerwhen the movable part operates in the 
direction for approaching the body part directiontorque or force of an actuator for 
the movable part is reduced. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a robot possessing at least one arm or a leg-like flexible region which 
drives relatively to a drum section and a drum sectionA robot with which a crevice 
between said flexible region in a movable range of said flexible region and a drum 
section is characterized by providing contact or a pressure sensor at least in one 
side of said drum section or said flexible region of a portion set to 12 mm or less. 
[Claim 2]In a robot possessing at least one arm or a leg-like flexible region which 
drives relatively to a drum section and a drum sectionA robotwherein a crevice 
between said flexible region in a movable range of said flexible region and a drum 
section uses as an elastic member at least one side of said drum section or said 
flexible region of a portion set to 1 2 mm or less. 

[Claim 3]A robot characterized by providing a spring element ahead of movable 



support of said flexible region in a robot possessing at least one arm or a leg-like 
flexible region which drives relatively to a drum section and a drum section. 
[Claim 4]A control device of a robot characterized by reducing torque or power of 
an actuator for flexible regions when operating in a robot possessing at least one 
arm or a leg-like flexible region which drives relatively to a drum section and a 
drum section in the direction in which said flexible region approaches in said 
direction of a drum section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention has a mechanical flexible region and relates 
to the control device of the robot aiming at delivering and receiving information 
with human being by operation of that flexible regionand a robot. 
[0002] 

[Description of the Prior Art] Many virtual pets in the display by computer software 
are used as a mental vector of the exchange with others on the purpose of 
enjoying the affective exchange with a false petor a network. Howevertransfer of 
information with the present virtual petAs for the dispatch from human beingit was 
common that dispatch from a keyboardor a mouse and a virtual peti.e.information 
machines and equipmentwas performed by a display device and the speakerand 
the exchange through operation of the body with the contact which used the 
tactile sense like the pet of a living thingor substance was impossible. Thenthe 
small robot provided with the sensor or the actuator is studied as an artificial pet 
with substance. Although this robot is close to the robot of the toy for children 
generally marketed mechanisticallyan inside or the exterior is equipped with a 
computer and there is the feature in aiming at delivering and receiving 
informationincluding emotion etc.by contact or operation. 
[0003] 

[Problem(s) to be Solved by the Invention] Howeversince human being was unable 
to expect operation of the robot unlike a toy robot when human being contacts 
and the conventional robot performs information transfer by a tactile sensethe 
technical problem that there was a risk of the finger of a flexible regionetc. being 
pinched occurred. Enjoying transfer of information for the awful feeling by the 
danger had also generated the technical problem that it was prevented. 
[0004]Thenan object of this invention is to provide the control device of a safe 
robot and a robot without a risk of a finger etc. being pinched at the time of the 
information transfer by contact using a tactile sense. 
[0005] 

[Means for Solving the Problem]In a robot possessing at least one arm or a leg- 
like flexible region which drives relatively an invention indicated to the 1st claim of 
this application to a drum section and a drum sectionA crevice between said 



flexible region in a movable range of said flexible region and a drum section is a 
robot which possesses contact or a pressure sensor at least in one side of said 
drum section or said flexible region of a portion set to 12 mm or less. 
[0006]Thusby forming a detection means when a crevice between a flexible region 
and a drum section becomes below constant valuea risk of pinching a finger etc. 
can be avoidedfor examplea robot can take safety precaution of intercepting 
current to an actuator. 

[0007]In this inventiona flexible region and a drum section define a case where a 
round bar 1 2 mm in diameter is in contact with both a flexible region and a drum 
sectionfor example as 12 mm of crevicesalthough connected mechanically. 
[0008]As for a crevice between flexible regions and drum sections which are 
judged to be dangerouswhen a small child etc. use itabout 7 mm is desirable from a 
diameter of the finger. In an adultalthough about 30 to [ about ] ten mm is 
assumedsince proof stress at the time of being inserted is also largethe thickness 
of a finger should just take about 20 mm into consideration in a thick finger. 12 
mm is suitable as set as a crevice between a handle and a main part in ST 
standard of the Japan Toy Association as a desirable preset value. 
[0009]A contact sensor or a pressure sensor provided in a crevice has desirable 
setting out that safety precaution is taken in the range of 3 kg of normal force 
from 500g which a finger etc. are pinched and senses danger or a pain. 
[0010]In a robot possessing at least one arm or a leg-like flexible region which 
drives relatively an invention indicated to the 2nd claim of this application to a 
drum section and a drum sectionA crevice between said flexible region in a 
movable range of said flexible region and a drum section is the robot which used 
as an elastic member at least one side of said drum section or said flexible region 
of a portion set to 1 2 mm or less. 

[0011]Thusalthough a finger etc. are pinched by having an elastic memberit 
enables a robot to hold softness without danger. 

[0012]In a robot possessing at least one arm or a leg-like flexible region which 
drives relatively to a drum section and a drum sectionan invention indicated to the 
3rd claim of this application is a robot which possesses a spring element ahead of 
movable support of said flexible region. 

[0013]Thusby having provided a spring elementcompressive force at the time of 
lowering the rigidity of a flexible region and pinching a finger etc. can be made 
smalland danger can be avoided. When impossible external force is appliedthere is 
a secondary effect that a spring element absorbs excessive external force and 
prevents breakage of the robot itself in this invention. 

[0014]In a robot possessing at least one arm or a leg-like flexible region which 
drives relatively an invention indicated to the 4th claim of this application to a 
drum section and a drum sectionWhen said flexible region operates in the direction 
which approaches in said direction of a drum sectionit is a control device of a 
robot which reduces torque or power of an actuator for flexible regions. 
[0015]It is a time of a flexible region of a robot driving with an actuator toward the 
direction of a drum section that a risk of putting a finger etc. between a flexible 



region and a drum section arises. Thereforeit becomes possible by reducing torque 
or a limit value of power only in this case to avoid a risk of making influence of 
expression ability of operation on a robot into the minimumand a finger etc. being 
pinched. 
[0016] 

[Embodiment of the Invention] Belowthe example of the robot of this invention is 
explained based on a drawing. 

[0017]As shown in drawing 1t he robot of this example is attached to the drum 
section 101 by the actuator in the inside which the arm 121 the leg 131 and the 
head 1 1 1 do not illustrate so that a drive is possible. Between the arm 121 and the 
drum section 101 it is covered by the arm rubber cover 122 which does not check 
a motion of an arm. Between the leg 131 the head 1 1 land the drum sections 101 is 
similarly covered by the rubber cover. 

[0018]In drawing 1t he right-hand side arm 121 is in the state where the drum 
section 101 is approached to the limit of a movable range. The round bar 201 12 
mm in diameter is shown among the figure for explanation. The contact sensor 123 
is attached to the arm 121 side of the portion in which the round bar 201 may be 
sandwiched by operation of an arm between drum sectionsand the elastic member 
102 is attached to the drum section 101 side. Although a contact sensor is a 
switch of a contact methodit will operateif normal force exceeds 1 kg by operation 
of the spring inside a switch. Thereforeafter an operators finger etc. have been 
sandwiched by the arm 121 when the normal force exceeds 1 kgthere is no risk of 
operation of a robot being suspended and putting a finger. And below in constant 
valuethe contact sensor 1 23 does not generate the fault that operation of a robot 
will stop by the wrinkles of the exterior member of a robotetc.in order not to 
operate. 

[0019]The load which puts a finger etc. is distributed by the elastic member 102 
which should have been attached to the drum section 101 also when the safety 
precaution by the contact sensor 1 23 was not taken by failure etc.and an injury 
can be prevented by it. 

[0020]The leg 131 is attached via the leg spring element 133 to the sympodite part 
134 which adhered to the movable support inside the leg rubber cover 132. 
Thereforealso when a finger etc. are put between the drum sections 102 or 
between leg 131 comrades by operation of the legthe load beyond the normal 
force decided by the elasticity of the leg spring element 133 is not appliedbut is 
safe. The leg spring element 133 has an effect which distributes the load to a leg 
joint and prevents destructionwhen impossible external force is applied. 
[0021]Nextthe control device of the robot of this invention is explained using 
drawing 2 . 

[0022]For examplein the case of the shoulder joint of the robot of 2 
flexibilitycommand valuessuch as speedangle of rotationand torqueare usually sent 
to the motor drive circuit 221 for up-and-down motionand the motor drive circuit 
231 for longitudinal slide movement from the expression generator 21 1 of 
operationand the motor 222 for up-and-down motion and the motor 232 for 



longitudinal slide movement drive. Angle of rotation of each motor is detected by 
the potentiometer 223 for vertical position detectionand the potentiometer 233 for 
front and back position detectionand is transmitted to the expression generator 
21 1 of operation. 

[0023]The detection value of each potentiometer is transmitted also like the 
crevice management arithmetic unit 212. The crevice administrative data table is 
provided in the inside of the crevice management arithmetic unit 212. The torque 
limitation value to the direction between which a crevice administrative data table 
puts the finger in the angle between which a robotan armetc. may put a finger to a 
drum section is described. That iscorresponding to the value of the potentiometer 
223 for vertical position detection of a certain within the limitsand the value of the 
potentiometer 233 for front and back position detection of a certain within the 
limitsthe torque limitation value to the hand of cut of both the motor 222 for up- 
and-down motion and the motor 232 for longitudinal slide movement is described. 
When an example is given and the value of the potentiometer 223 for vertical 
position detection is [ the value of not less than 10 degree less than 20 degrees 
and the potentiometer 233 for front and back position detection ] not less than 30 
degrees less than 40 degreesAs for unlimitedness and the torque limitation value 
of the CCW directionthe torque limitation value of the CW direction of the motor 
222 for up-and-down motion is described for unlimitedness and the torque 
limitation value of the CCW direction in the form of 2kgcm in the torque limitation 
value of the CW direction of 1kgcm and the motor 232 for longitudinal slide 
movement. Of coursea pressure value is substituted for this torque limitation value 
and value of a potentiometer. 

[0024]The torque limitation value corresponding to angle of rotation defined in this 
way is sent to the motor drive circuit 221 for up-and-down motionand the motor 
drive circuit 231 for longitudinal slide movement from the crevice management 
arithmetic unit 212. Each motor drive circuit drives each motor according to the 
torque limitation value from the crevice management arithmetic unit 212when the 
torque limitation value from the crevice management arithmetic unit 212 is smaller 
than the torque commander value from the expression generator 21 1 of operation. 
[0025]Thereforeit is possible to restrict the generating torque of a motor in the 
state where there is a risk of putting the finger set up beforehand in the control 
device of the robot of this inventionand it becomes possible to avoid a risk of 
making influence of the expression ability of operation on a robot into the 
minimumand a finger etc. being pinched. 

[0026]Although the crevice management arithmetic unit 212 is independently in 
this exampleit is also possible to realize same control by the software of an 
expression generator of operation. Setting out of a torque limitation value is also 
possible as a function of the value of each potentiometer for not providing a 
crevice administrative table. 
[0027] 

[Effect of the Invention]As explained abovethe control device of the robot of this 
inventionand a robotlt is effective in the ability to enjoy information transfer with a 



robot in comfort in order to be able to provide a safe robot since a risk of a finger 
etc. being pinched was abolished at the time of information transfer with human 
being by contact using a tactile senseand not to give an awful feeling. The 
software for operating a robot has the unnecessary description for safety 
measuresand its productivity of the improves. 

[0028]The control device of the robot of this invention and a robot can be used 
for the computer input unit provided with the actuatorfor examplea sense-of- 
force presentation type joy stick etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a front view in which starting the example of this invention and 
showing a robot. 

[Drawing 2] It is a block diagram in which starting the example of this invention and 
showing the control device of a robot. 
[Description of Notations] 

101. Drum section 

102. Elastic member 

111. Head 

112. Head rubber cover 

121. Arm 

122. Arm rubber cover 

1 23. Contact sensor 

131. Leg 

132. Leg rubber cover 

133. Leg spring element 

134. Sympodite part 

21 1. Expression generator of operation 

212. Crevice management arithmetic unit 

221. The motor drive circuit for up-and-down motion 

222. The motor for up-and-down motion 

223. The potentiometer for vertical position detection 

231. The motor drive circuit for longitudinal slide movement 

232. The motor for longitudinal slide movement 

233. The potentiometer for front and back position detection 



